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Abstract

In this paper, we propose a robust speech reinforcement technique to enhance the intelligibility of the degraded speech
signal under the ambient noise environments based on soft decision scheme incorporating a speech absence probability
(SAP) with speech reinforcement gains. Since the ambient noise significantly decreases the intelligibility of the speech
signal, the speech reinforcement approach to amplify the estimated clean speech signal from the background noise
environments for improving the intelligibility and clarity of the corrupted speech signal was proposed. In order to estimate
the robust reinforcement gain rather than the conventional speech reinforcement method between speech active periods and
nonspeech periods or transient intervals, we propose the speech reinforcement algorithm based on soft decision applying
the SAP to the estimation of speech reinforcement gains. The performances of the proposed algorithm are evaluated by
the Comparison Category Rating (CCR) of the measurement for subjective determination of transmission quality in ITU-T
P.800 under various ambient noise environments and show better performances compared with the conventional method.
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Table 1. The CCR results for the proposed reinforced
algorthm  with respect to the Frequency
Independent SNR Recovery algorithm under
various background noise (with 95% confidence
interval).

noise white babble vehicle
5dB 0.708+0.11 0.594+0.13 0521+0.13
10 dB 0677+0.11 0.708+0.10 0531+£0.13
15 dB 0.698+0.11 0.750+0.10 0.625£0.12
20 dB 0.656+0.10 0.677+0.10 0.563+0.12
average 0.680+0.11 0.682+0.11 0560+0.13
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Table 2. The CCR results for the proposed reinforced
algorithm  with respect to the conventional
speech reinforcement algorithm under various
background noise (with 95%  confidence
interval).

noise white babble vehicle
5 dB 0.875+0.10 0.844+0.12 0.646+0.14
10 dB 0.77110.14 0.781+0.11 0.698+0.14
15 dB 0.82340.12 0.83310.11 0.688+0.14
20 dB 0.86540.12 0.844+0.09 0.683+0.14
average | 0.83410.12 0.826£0.11 0.680+0.14
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